INTRODUCTION {#sec1-1}
============

Sociologists have been interested in mass media content since the early 20^th^ century, starting with Max Weber who saw media content as a means of monitoring the "cultural change" of the society. After that, media content analysis was introduced as a systematic method to study mass media by Harold Lasswell (1927). He believed that media content analysis refers to who says what, through which channel, to whom, and with what effect.\[[@ref1]\]

Mass media is an important and influential element in the knowledge transfer and dissemination process, playing an important role in conveying scientific information to people and policy makers and having an undeniable role in affecting the public opinion and social behaviors.\[[@ref2]\] Therefore, the content of the media is considered to be very important.

One of the areas that have gained increased attention in the popular media in recent years is nutritional information. Media intervention can change the people\'s nutritional behavior in three ways: by informing people about diets and their effects on certain maladies, by influencing people to change their nutritional behavior, and by giving appropriate support to changes in social, structural, and economical factors leading to effective diets.\[[@ref3]\] People also show great interest in searching for nutritional information related to their diseases. Cancer is a disease that is significantly affected by a person\'s diet. According to the World Health Organization (WHO) report 2008, annually 7.6 million people lose their lives because of different types of cancer worldwide, which is 13% of the total number of deaths.\[[@ref4]\] Of this, 60% belong to the developing countries.\[[@ref5]\] Cancer is the third most frequent cause of death in Iran also.\[[@ref6]\] Some studies show that paying attention to quality of life can be effective in prevention and treatment of cancer.\[[@ref7]\] Diet is among the main environmental causes of cancer and plays an important role in 30--40% of reported cases.\[[@ref8]\] On the other hand, diet plays a vital role in the management of cancer because nutrients are the source of important physiologically functional components.\[[@ref9]\] Several studies investigated the health content of different media in Iran and other countries that some of which are as follows.

Niknam and Azadbakht conducted a study called "Nutrition and gastric cancer: A review of epidemiologic evidences." Their findings suggest that the risk of gastric cancer decreases with high intake of fruits and fresh vegetables and possibly with green tea consumption, and increases with the intake of various processed meat products, salt, and salted foods. There is no clear evidence about the relationship between gastric cancer and various meat products, fish, black tea, and coffee. These results suggested that changing the diet toward fruits and fresh vegetables and decreasing the consumption of salt, salted foods, and processed meat products can be considered an important strategy in prevention of gastric cancer.\[[@ref10]\]

Shokri Mashhadi and Azadbakht, in their study titled "Food groups and breast cancer: A review of current evidence," reported that according to some studies, dietary patterns rich in vegetables and with less meat and processed food are related to reduced risk of breast cancer.

However, a number of other studies have not obtained such results suggesting that the consumption of certain vegetables and fruits is much more important in reducing the risk of breast cancer than the consumption ofall kinds of vegetables. Consumption of processed meat has been consistently reported as a factor in enhancing the risk of breast cancer.\[[@ref11]\]

Amini *et al*. conducted a study titled "Which foods do TV food advertisements entice our children to eat?" and reported that puffed cereals comprised the largest category (36%) of advertised foods and snacks (such as different puffed cereals, cakes and biscuits, and soft drinks) were the most frequently advertised. Also, the most frequent quality advertised was "having special nutrition" and the most common goal of these advertisements was "stimulation of hunger/thirst."\[[@ref12]\]

Mohammadpour Mohammadpour ahranjani, in his study titled "Nutritional messages in Iranian newspapers: A content analysis," showed that 79.5% of the newspaper contents were informative, 9.6% of them were educational, and 18.1% of the contents were a mixture of these two. Also, the author of 13.9% of the articles was a nutritionist. Islamic Republic of Iran News Agency (IRNA), a reputed scientific organization, and IRIB News were the sources of 23 and 18.9% of the articles, respectively. Also, 29.5% of the contents had a positive and 47.5% of them had a negative outlook.\[[@ref3]\]

Maheshwar and Rao, in a study titled "A comparative analysis of nutrition science coverage by popular Indian daily newspapers," reported that English dailies gave more coverage on obesity, beverages, and chocolates, whereas Telugu dailies confined mostly to the traditional foods, promoting consumption of natural foods. They also reported that overall, the topic of fruits and vegetables was widely covered and most frequently appeared in all the daily newspapers in the study, while seasonal and junk foods were the least frequent.\[[@ref13]\]

Smith *et al*., conducted a study titled "Print news coverage of cancer: What prevention messages are conveyed when screening is newsworthy?" Their findings showed that articles related to treatment and survivorship were the most frequent. Also, breast cancer screening was the focus of 30% of the articles and prostate cancer screening was the focus in 25%. Lung and ovarian cancer screening each accounted for about 10% of screening coverage. Screening for colorectal, oral, and pancreatic cancers each yielded two articles, and both cervical and skin cancers yielded one article each. Also, it considered the subset of 14% of the articles that focused on screening in general, without highlighting one type of cancer.\[[@ref14]\]

Larson *et al*., conducted a study titled "A content analysis of cancer survivorship coverage in a representative sample of U.S. news outlets" which showed that news stories about survivors who had breast or prostate cancer contained less survivorship tips than those about survivors with other cancers. Likewise, stories about survivors who had stigmatized cancers (i.e. lung and colorectal cancers, and reproductive organ cancers defined as cervical, ovarian, uterine, vaginal, testicular, or penile) had less survivorship tips than the stories about survivors with other types of cancer.\[[@ref15]\]

Jones *et al*., published an article titled "The extent and nature of 'health messages' in magazine food advertising in Australia." Their results showed that the most frequently occurring food categories utilizing a health message in an advertisement were dairy and dairy substitutes, closely followed by fruit and fruit juice. Overall, 31 advertisements referred to a specific disease, health problem, or a risk factor, and the most commonly mentioned were heart disease/heart-attack, cancer, and diabetes.\[[@ref16]\]

Lovejoy, in his study titled "A content analysis of cancer news coverage in Appalachian Ohio community," reported that non-specific cancer (i.e., "cancer") was the dominant cancer and was found in two-thirds of the articles (67%), followed by breast cancer (23%) and colorectal cancer (3%). Also, the most frequent articles were about fundraisers and the least frequent ones were about treatment and detection methods.\[[@ref17]\]

Investigation of related past articles shows that most of the content appearing in the media was about breast and prostate cancers. The media also emphasize on the increased use of fruits and vegetables and decreasing the consumption of processed foods. The content appearing in the media also depends on whether it is promotional in nature or not. However, in general, most of the nutritional information in the media is about the prevention of diseases such as cancer rather than about their treatment.

Therefore, the goal of the present study is content analysis of cancer-related nutritional information in the popular magazines of Iran. This study aims to use content analysis of popular magazines to identify the trends in the published messages regarding the type of cancer, types of food, and their effects on cancer. This study will also try to identify the most important messages appearing in these magazines. The results of this study will help to identify the strengths and weaknesses of the nutritional information of these magazines and improve the quality of published health information, especially in popular media.

MATERIALS AND METHODS {#sec1-2}
=====================

This study is a content analysis and uses applied survey method. The statistical population consists of all the messages published in 173 volumes of eight Iranian popular magazines selected based on the characteristics of the magazines\[[@ref18]\] and the search carried out in Iranian magazine database, mageiran ([www.magiran.com](www.magiran.com)), using the inclusion criteria of having nutritional information and accessibility and the exclusion criteria of not having nutritional information and lack of availability. These magazines were weekly magazines, i.e. Weekly Information (Etelaat-e-Haftegi), biweekly magazines, i.e. Days of Our Lives (roozhaye zendegi), Success (Movafaghiat), Family (Khanevadeh), Green Family (Khanevade-e-sabz), and monthly publications, i.e. Psychology of Happiness and Success (Ravanshenasi-e-Shadkami VA Movafaghiat) and Family Counselor (Moshaver-e-Khanevadeh), and Woman\'s Message (Payam-e-Zan). The sample size was calculated to be 295 messages in 96 magazine volumes based on non-probability -- purposive sampling method.

The data gathering tool was a checklist created by the researcher whose content validity was approved by experts. The components of this checklist were: (a) magazine description, (b) message description, (c) thematic orientation of the message based on the type of cancer (including 15 different cancers), (d) thematic orientation of the message based on food category (including seven food categories), and (e) thematic orientation of the message based on its effect on the disease (prevention, cancer causes, and treatment). Assortment of food type was based on the food categories presented by Tabriz University of Medical Science and Center for Disease Control and Prevention (CDC).\[[@ref19][@ref20]\]

For this study, first the messages regarding cancer were extracted, coded, and added to the checklist by the researcher using content analysis. Then the gathered data were analyzed using Excel software, and frequency and frequency percent were calculated using descriptive statistics.

RESULTS {#sec1-3}
=======

Two hundred and ninety-five messages regarding cancer were extracted from 96 magazine volumes (nearly three messages per volume), among which 66 messages (22.4%) appeared in the magazine Days of Our Lives, 59 (20%) in Message to women, 55 (18.6%) messages in Weekly Information, 47 messages (15.9%) in Family Counselor, 30 messages (10.2%) in Family, 26 messages (8.8%) in Success, 7 messages (2.4%) in Green Family, and 5 messages (1.7%) appeared in Psychology of Happiness and Success magazine.

[Figure 1](#F1){ref-type="fig"} categorizes the nutritional messages based on their effect on the disease. It shows that 86.8% of these messages were about cancer prevention, 8.5% were about cancer treatment, and 4.7% were about cancer caused by a certain food type.

![Percent of the cancer-related messages based on their effects on the disease](JEHP-4-102-g001){#F1}

[Table 1](#T1){ref-type="table"} shows the thematic orientation of the investigated messages based on the type of food and type of cancer in three groups of prevention, cancer causes, and treatment. Based on the results, pomegranate was the most frequent preventing food, mayonnaises the most frequent cancer-causing food, and tangerine was the most frequent food used for cancer treatment. Also, based on the cancer type, the general term of "cancer" was the most frequent in all three categories (prevention, treatment, and cancer causes). After that, in the prevention and cancer causes, breast and prostate cancers were the most frequent, while in the treatment category, prostate and ovarian cancers were the most frequently mentioned.

###### 

Thematic orientation of the cancer-related messages in popular magazines based on the effects on the disease

![](JEHP-4-102-g002)

[Figure 2](#F2){ref-type="fig"} shows the frequency based on the cancer type. It can be seen that the general term "cancer" was mentioned in 51.2% of the messages, breast cancer in 13.2%, and prostate cancer in 10.51% of the messages. On the other hand, hormone-dependent cancer and pancreatic cancer were the least frequent with 0.3% of the total messages.

![The frequency of cancer types in the investigated messages](JEHP-4-102-g003){#F2}

[Figure 3](#F3){ref-type="fig"} shows the frequency of the seven different food categories in the investigated messages. The findings showed that the elements present in different foods were the most frequent (34.2%) and dairy products with no messages were the least frequent food category.

![The frequency of different food categories in the investigated messages](JEHP-4-102-g004){#F3}

[Table 2](#T2){ref-type="table"} shows the foods that appear with the highest frequency in the investigated messages. The results showed that the cancer-related nutritional messages in these magazines tended to focus more on the elements present in the foods (such as antioxidants) instead of the foods themselves. Also, antioxidants from the elements present in the foods, onion from the vegetables group, pomegranate from the fruits group, coffee from the miscellaneous foods, walnut from the meats, eggs, grains, and nuts group, and corn and sweet corn from bread and cereals group were the most frequently mentioned foods.

###### 

Foods based on the frequency in which they are mentioned in cancer-related messages

![](JEHP-4-102-g005)

Finally, by using multi-stage refining, 10 messages from popular magazines which had the highest importance were selected, and they are presented in [Table 3](#T3){ref-type="table"}. In other words, these 10 messages are the most important messages appearing in the popular magazines.

###### 

Subjects based on importance given in the nutritional messages of the popular magazines of Iran

![](JEHP-4-102-g006)

DISCUSSION {#sec1-4}
==========

Investigation of similar studies shows that there had been several content analysis studies of the media content for topics related to nutritional information or cancer both internationally and in Iran, although there are noticeably less studies conducted in Iran. However, little has been done to study a combination of these two topics even at an international scale. The novelty of the present study is that it analyzes the content of public media and not that of academic publications because public media have a far greater influence on the public behavior compared to academic publications. Since most people are unable to understand the academic language of academic publications, they tend to search for the required medical and health information in the internet or public media.\[[@ref21][@ref22]\]

In this study, 295 cancer-related nutritional messages were selected from 96 volumes of popular magazines. It is necessary to note that these messages were extracted from articles and it was possible to extract more than one message from a single article. In general, the results show that despite the specialized nature of cancer-related nutritional messages, a large portion of nutritional messages in popular magazines were related to cancer (three messages per volume).

It was found in this study that the least number of messages based on food type belonged to dairy products. However, based on the findings of Jones, dairy products take up the majority of messages in promotional magazines.\[[@ref16]\] The results also showed that the messages regarding elements present in foods (such as antioxidants), vegetables, and fruits were the most frequent, which is in agreement with the findings by Amini *et al*.\[[@ref12]\] who reported that elements present in different foods take up the majority of the content present in television advertisements. Ignoring the elements present in the foods, it can be said that these findings are in agreement with the findings by Maheshwar and Rao\[[@ref13]\] and Jones\[[@ref16]\] who reported that vegetables and fruits were the most frequently mentioned in the messages present in Indian newspapers and magazine advertisements.

This study showed that after the general term "cancer," the popular magazines concentrated more on breast and prostate cancers, which is in agreement with the findings of Smith\[[@ref14]\] about the coverage of printed news related to cancer and of Lovejoy\[[@ref17]\] about cancer-related articles in the newspapers. Smith also reported that gastrointestinal, oral, cervical, pancreatic, and skin cancers were mentioned in a negligible number of messages,\[[@ref14]\] which is in partial agreement with the findings of the present study which shows low frequency of messages regarding skin, uterine, oral, and pancreatic cancers. However, if the sum of all messages about colon, stomach, liver, and gastrointestinal cancers is considered as the total number of messages regarding gastrointestinal cancer, this group will become the third most frequently mentioned cancer instead of prostate cancer.

Regarding the effect of the messages on the disease, unlike Smith\'s study that reported messages regarding cancer treatment to be the most frequent,\[[@ref14]\] this study showed that most messages in the investigated magazines were about cancer prevention and painted a positive outlook. These findings were also opposite of the findings of Mohammadpour Mohammadpour Ahranjani\[[@ref3]\] who reported the messages with a negative outlook to be more frequent. Other related studies are generally about changes in the nutritional behaviors that can help prevent certain types of cancer.

Also, the content analysis of the messages in this study showed that all the cancer-related messages were noncommercial in nature and only aimed to inform people, which is in agreement with the findings of Mohammadpour Mohammadpour Ahranjani\[[@ref3]\] about Iranian media and of Maheshwar and Rao\[[@ref13]\] about Indian newspapers.

The results of this study show that the articles printed in the Iranian media are not coordinated with the needs of Iranian sociality because based on the national report of cancer cases in the year 2008--2009,\[[@ref23]\] the five most common types of cancer in Iran are skin, breast, stomach, colon and rectum, and gastrointestinal cancers. However, the messages regarding skin, stomach, and bladder cancers had a very low frequency in the popular magazines. On the other hand, a report by WHO\[[@ref4]\] identifies lung, stomach, liver, colon, and breast cancers as the five most common types of cancer worldwide, and in the present study, messages regarding lung, colon, and breast cancers had the highest frequency. This means that the messages in the popular magazines of Iran are more in line with the needs of the international community than the needs of Iranian society. Also, the increased mention of "cancer" as a general term shows that Iranian media tend to generalize the health information, which can be due to limited use of experts or related scientific resources in preparation of their articles. This shows the importance of authenticity and accuracy of the health information published in public media.

On the other hand, the results of this study show that the articles in Iranian popular magazines have a positive orientation regarding prevention of cancer using healthy foods such as fruits and vegetables, which is in line with the WHO guidelines.\[[@ref4]\]

In general, it seems that cancer-related nutritional messages in the popular magazines of Iran (as a representative of Iranian media) are not based on the needs of Iranian society, and although some aspects of these messages, such as their noncommercial nature, show high ethics among the journalists, some concerns remain about the authenticity and accuracy of the health information published in public media.

To conclude, this survey tried to show a general picture of the cancer-related nutritional messages (both correct and incorrect messages) published in Iranian popular media to the experts in the fields of medicine and health care and to emphasize the necessity of investigating the authenticity and accuracy of these published messages.
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